This test is based on the principle that B. coli has the property of fermenting lactose with the production of acid. B. coli may be identified by the red colonies on the blue litmus lactose agar plates. The chief objections to this method are these: (1) 
B. Glucose broth-enrichment test (1901) This test depends upon the fact that B. coli in glucose broth produces gas, which can be measured. In the early years of water bacteriology, this test was merely the first step in a long scheme of analysis; experience soon showed that 25 per cent or more of gas in the fermentation tube or in the small inverted vial was sufficient to justify the presumption of the presence of B. coli, and it now took the name "presumptive test." The chief advantage of this test is that only twenty-four to forty-eight hours are required to determine the presence of B. coli. The great disadvantage, however, is that it sometimes fails to show the presence of the colon group, since the culture medium is particularly suited to the development of other bacteria, which inhibit the colon group. Furthermore, it has been found that the factors of temperature, storage and reaction of the medium have much to do with this test.
C. Phenol broth (Reynolds, 1902) The problem of the struggle for supremacy in the glucose broth tube was soon solved. By the addition of a small amount of a weak solution of phenol the ordinary water bacteria could be inhibited in growth to the advantage of the colon bacilli. Again, however, disadvantages arose even more serious than those affecting the pure glucose tube, since, in waters of fairly pure quality, phenol inhibits the growth of the B. coli group. D. Eijkman test (1904) Eijkman suggested that water forms might be eliminated in this test if the temperature of incubation was made 46°C. It was soon pointed out that weak strains of colon bacilli are also inhibited at that temperature.
E. Neutral red reaction (Rothberger, 1898) This test depends on a color reaction. Objections have been made to its use because of the relatively large number of orgamisn umlated to the colon group giving this reaction.
F. Lactose broth test
Experimental evidence is not lacking to show the usefulnes of Isetose broth as a medium for making the presumptive test for B. Mi.
It has the decided advantage over the glucose broth medium that most water bacteria are inhibited to the advantage of the colon group; the fact to be emphasized here is that both these tests depend on the fermentation of sugars with the production of acid and gas.
G. Lactose bile test (Jackson, 1906) It was not until 1906 that Jackson, working on this problem, suggested the use of a fermentation test such as had been used before in the case of the glucose and lactose broths but substituted, for these media, lactose bile. He believed that bile would most effectively represent conditions as the colon bacilli find them in the intestinal tract. Experiments soon proved the value of this test because: (1) The test can be performed in twenty-four to forty-eight hours. (2) Bile salts inhibit the ordinary water forms, and at the same time offer an ideal culture medium for typical B. coli (selective action (1) short bacillus with rounded ends, (2) Gram negative, (3) non-liquefaction of gelatin in sixteen days, (4) grayish white growth on agar 200 C., (5) facultative anaerobe, (6) non spore-forming, (7) gas in lactose peptone bile, (8) fermentation of glucose and lactose with the production of acid and gas.
2. Hudson River water (taken from the river as it was needed in the experiments-from January 25 to June 10, 1916) . Along with pure cultures of B. coli, Hudson 1tiver water was used, the purpose being to compare the action of pure and mixed cultures. Throughout the experiments, reference will be made to pure and river cultures. Various dilutions were used expressed as follows: 0 = 1 cc., 2 = 0.01 cc., 4 = 0.0001 cc. dilution.
METHODS
The culture. media were prepared according to the Standard American Public Health Association (1912) . The reaction, unless otherwise stated, was neutral to phenolphthalein. The greatest care was taken to have all the tubes uniform in size as well as in the amount of medium each contained. All were sterilized in the same manner, using 15 pounds steam for fifteen minutes.
METIEODS OF DETERMINING THE AMOUNT OF GAS PRODUCED
(PER CENT) Vials of uniform size (2 inches long) were used in the greater part of the work. In accordance with the custom of reading gas percentages, a vial filled completely with gas, was read 100 per cent, and other readings made in proportion to the amount of gas in the inverted vial. In order to facilitate reading and at the same time to obtain a more accurate reading, a scale was constructed on a small card, which showed all the necessary subdivisions to enable the writers to read the percentages accurately; the card was held against the tube and the reading made. It will be noted that the members of the B. coli group produce the maximum amount of gas at the end of the forty-eighth hour. The results show an absorption of gas beginning at the end of the forty-eighth hour. It will be seen that gas production is a variable, depending upon the factor of time.
THIE RELATION OF THE LENGTH OF VIAL TO GAS PRODUCTION
The purpose of this experiment was to determine the difference in gas production (gas readings) when vials of different lengths were used. Vials from 1 inch to 5' inches in length were used, and the same amount of culture medium was added to each tube no matter what vial was placed in the tube. All the tubes were inoculated with 1 cc. of Hudson River water and incubated at 37°C. for twenty-four hours. The results in each case represent the average of five tubes.
The results should not be surprising; such have been the comparative results obtained continually in sanitary bacteriology. What we have done has been to choose arbitrarily a 2 inch vial to measure gas production-but is it not clear and evident that the length of the vial is an important factor in the end result? Tubes of lactose peptone bile and lactose broth, to which had been added varying amounts of acid and alkali were inoculated with 1 cc. of a twenty-hour nutrient broth culture of B. coli and 1 cc. of Hudson River water, and incubated at 37°C. Readings were made at the end of twenty-four and forty-eight hours. Results are the average of 35 readings. These results are the average of 6 readings.
INDIVIDUAL VARIATION
The next point taken into consideration was individual variation. The best way to show that gas readings are fallacious and have no real quantitative value is to presen-t the variations not caused by any particular constant factor, but rather variations within a given group under similar conditions. Tubes of lactose peptone bile and lactose broth were inoculated with It was believed that bile from different cows might produce variations in gas production, and therefore, culture media were prepared using the bile from ten different cows. The culture tubes were inoculated with the pure and river cultures of the colon bacillus, and readings made at the end of twenty-four and forty-eight hours.
As soon as the bile was received from the slaughter-house, the following characteristics were noted: (1) acidity, (2) color, (3) consistency. 
